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(54) EXHAUST EMISSION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an exhaust gas 
flow passage from being clogged due to deposition of 
carbon on an exhaust emission control catalyst. 
SOLUTION: A foam catalyst 5 and a honeycomb catalyst 
30 are arranged in a casing 3 connected to an exhaust 
gas passage 1 through a straightening device 1 0. The 
straightening device 1 0 is provided with a plurality of 
latticeshaped exhaust gas flow passages formed by a 
plurality of plates arranged parallel to the flow. The 
turbulent exhaust gas flowing out of the foam catalyst on 
the upstream side is damped in passing through the 
straightening device, and flows into the honeycomb 
catalyst in the less turbulent condition. Deposition of 
carbon in the exhaust gas due to the turbulent flow in 
the vicinity of an outlet of the upstream side foam 
catalyst and in the vicinity of an inlet of the downstream 
side honeycomb catalyst is suppressed to prevent the 
exhaust gas flow passage from being clogged by the 
catalysts. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device equipped with the lantiinar-flow means forming 
which rectifies the catalyst support which has much minor diameter exhaust air passage arranged on 
the flueway where combustion exhaust air flows, and the exhaust stream which approaches the 
exhaust air outlet side part of said catalyst support, is arranged on said flueway, and flows out of said 
catalyst support with the flow which met in the direction of a flueway axis. 
[Claim 2] It is the exhaust emission control device according to claim 1 with which said laminar- 
flow means forming is equipped with two or more exhaust air passage installed in said direction of a 
flueway axis, and the cross section of each exhaust air passage is set up so that the exhaust air 
passage of the direction outside of the diameter of a flueway may become small fix>m the exhaust air 
passage by the side of a flueway core. 

[Claim 3] The exhaust emission control device according to claim 1 which has arranged further the 
2nd catalyst support which has much minor diameter exhaust air passage on the flueway of said 
laminar-flow means forming downstream. 

[Claim 4] The cross section of the exhaust air passage of said laminar-flow generation means is a 
larger exhaust emission control device according to claim 3 than the exhaust air passage cross 
section of said 2nd catalyst support. 

[Claim 5] It is the exhaust emission control device according to claim 3 which said laminar-flow 
means forming was equipped with two or more boards each other arranged in parallel along said 
direction of a flueway axis, and said exhaust air passage of laminar-flow means forming was 
demarcated with this board, and has been arranged so that each downstream end face of this board 
may be seen fi-om a flueway axis and it may agree with the exhaust air passage wall surface upstream 
edge of said 2nd catalyst support. 

[Claim 6] The thickness of the downstream edge of said board is an exhaust emission control device 
according to claim S which is said the 2nd thickness and abbreviation identitas of an exhaust air 
passage wall surface upstream edge of catalyst support. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which uses the 
exhaust air purification catalyst using the support which has much minor diameter exhaust air 
passage, such as ceramic form, for a detail about an exhaust emission control device. 
[0002] 

[Description of the Prior Art] Generally the catalyst support used for the catalyst for exhaust air 
purification has much minor diameter exhaust air passage, and has composition which this passage 
wall surface was made to support a catalyst component, and raised the probability of contact for 
exhaust air and a catalyst component. As catalyst support which has minor diameter exhaust air 
passage, honeycomb support, ceramic form support, etc. are used, for example. 
[0003] For example, there are some which were indicated by IP,62-97213,U as an example of the 
exhaust emission control device using this kind of exhaust air purification. The equipment of this 
official report is considered as the configuration which has arranged the catalyst (henceforth a "form 
catalyst") which used form support for an intemal combustion engine's flueway, and has arranged to 
the serial the catalyst (henceforth a "honeycomb catalyst") which used honeycomb support for the 
downstream of this form catalyst. The minor diameter exhaust air passage of a large nimiber bent in 
support is formed so that it may mention later, and the form catalyst has the composition that catalyst 
components, such as an oxidation catalyst, were supported by the wall surface of this exhaust air 
passage. Moreover, it has the composition that the minor diameter exhaust air passage (henceforth a 
"eel") of the shape of much straight line was mutually formed in parallel into the support of a 
honeycomb catalyst. 

[0004] combustion exhaust air, especially an intemal combustion engine's exhaust air ~ unbumt — 
HC, CO, and NOX etc. - particles, such as soot and SOF (SOLUBLE ORGANIC FRACTION), are 
contained in addition to the gas-like pollutant. If only a honeycomb catalyst is used in case such 
exhaust air is purified, it is gas-like HC, CO, and NOX. Although a component etc. can be purified 
satisfactory, exhaust air particles, such as SOF, produce the inclination to pass a honeycomb catalyst 
2LS it is, without being purified. 

[OOOS] Since the exhaust air passage of this within a honeycomb catalyst is a minor diameter, and the 
flow of exhaust air in passage has become a laminar flow and the exhaust air passage within a 
honeycomb catalyst is formed in the shape of a straight line, the exhaust air particle which flowed in 
passage is for passing through the passage within a honeycomb catalyst, without riding on the 
exhaust stream of a laminar flow with little turbulence, flowing, and many particles contacting the 
catalyst component of a wall surface. 

[0006] In order to prevent this problem, the equipment of above-mentioned JP,62-97213,U is 
considered as the configuration which has arranged the form catalyst to the upstream of a flueway, 
approached the downstream of this form catalyst and has arranged the honeycomb catalyst. The 
support of a form catalyst makes the ceramic material (cordierite, alumina, etc.) adjusted to the 
material of the shape of form, such as urethane, liquefied absorb, and is formed by calcinating a 
ceramic with urethane. Since urethane bxims by baking, in the support after baking, the cavity of the 
shape of form of a large number equivalent to an urethane part which were mutually open for fi'ee 
passage remains, and the exhaust air passage which the minor diameter bent is formed. A catalyst 
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component is made to support according to sinking in etc. by this exhaust air passage wall surface. 
[0007] Since the form catalyst has the exhaust air passage which a large number bent, along the 
passage bent within the form catalyst, the exhaust air which flowed into the form catalyst changes a 
direction repeatedly, and flows, however, the ratio under exhaust air ~ a particle cannot change a 
travelling direction rapidly because of inertia, but comes to coUide with a passage wall surface at the 
point which changes the flow direction of exhaust air. On the other hand, since particles, such as 
SOF contained in exhaust air, have adhesiveness, they adhere to a wall surface at the time of a wall 
surface collision, oxidize by the catalyst component supported by the wall surface, and are removed 
from exhaust air. 

[0008] passing a honeycomb catalyst for the exhaust air which does not contain SOF which removed 
SOF under exhaust air first and passed the form catalyst by arranging a form catalyst to the flueway 
upstream with the equipment of the above-mentioned ofiBcial report — HC, CO, and NOX under 
exhaust air etc. ~ a gas-like pollutant is purified. 
[0009] 

[Problem(s) to be Solved by the Invention] However, if the form catalyst downstream is approached 
like the equipment of above-mentioned JP,62-97213,U and a honeycomb catalyst is arranged, it will 
have become clear that there is a problem from which it becomes easy to produce deposition of 
carbon (soot) into the eel inlet-port part of the honeycomb catalyst of the doAvnstream, and a eel 
produces blinding. 

[0010] As mentioned above, among the particles xmder exhaust air, since SOF is adhesive, it adheres 
to a passage wall surface during form catalyst passage, and it seldom flows into the form catalyst 
downstream. However, since it hardly has adhesiveness compared with SOF, even if the carbon 
particle under exhaust air (soot) collides with a passage wall surface within a form catalyst, it does 
not adhere to a wall surface, but after it repeats a collision, it flows out of a form catalyst with 
exhaust air. On the other hand, at a form catalyst outlet, in order that exhaust air may flow out of the 
passage of the minor diameter within a form catalyst and passage may carry out sudden expansion, 
the rate of flow falls rapidly. Moreover, an exhaust stream produces turbulence sharply for sudden 
expansion of passage. 

[001 1] For this reason, if a forai catalyst outlet is approached and the honeycomb catalyst is 
arranged, the carbon particle under exhaust air which flowed out of the form catalyst will collide 
with the eel intemal surface near a honeycomb catalyst inlet port by turbulence of flow, and will 
come to deposit. Therefore, if a catalyst is used for a long period of time, in the honeycomb catalyst 
of the form catalyst downstream, the eel of an inlet-port part will produce blindmg by deposition of 
carbon, and the problem on which the flowing pressure loss of exhaust air goes up will produce a 
honeycomb catalyst. 

[0012] It is also possible to arrange a honeycomb catalyst to the downstream which fiiUy kept its 
distance from the form catalyst, and to make it turbulence of the flow near a form catalyst outlet not, 
reach a direct honeycomb catalyst inlet-port part on the other hand, in order to prevent this problem. 
However, although the blinding of a honeycomb catalyst eel can be reduced in this case, deposition 
of carbon comes to arise on the flueway wall surface of the form catalyst downstream by the 
stagnation of the flow in the form catalyst outlet periphery section. That is, in the catalyst periphery 
section, compared with the flueway core, the exhaust air rate of flow is low under the effect of a 
flueway wall surface, and near the flueway tube wall of the catalyst periphery section, an eddy 
occurs because of the difference of exhaust velocity, and it is easy to produce the stagnation of flow. 
For this reason, in the form catalyst periphery section, it blockades with the carbon which the carbon 
particle xmder exhaust air came to deposit on the flueway wall surface, and the catalyst exhaust air 
passage outlet part deposited, and comes to produce the problem on which the pressure loss of a 
form catalyst increases. 

[0013] Moreover, since turbulence of exhaust air by passage expansion arises, it is easy to generate 
the problem of deposition of carbon near a catalyst outlet with catalysts using the support which has 
the exhaust air passage of a minor diameter, such as not only a form catalyst but a honeycomb 
catalyst, similarly. This invention reduces turbulence of the exhaust stream near [ which solves the 
above-mentioned problem and has much minor diameter exhaust air passage ] the catalyst support 
outlet, and aims at offering the exhaust emission control device which can prevent the problem of the 
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carbon deposit near the catalyst outlet. 
[0014] 

[Means for Solving the Problem] The exhaust air outlet side parts of the catalyst support which has 
much minor diameter exhaust air passage which has been arranged on the flueway where combustion 
exhaust air flows according to invention according to claim 1 , and said catalyst support are 
approached, it is arranged on said flueway, and the exhaust emission control device equipped with 
the laminar-flow means forming which rectifies the exhaust stream which flows out of said catalyst 
support with the flow which met in the direction of a flueway axis is offered. 

[0015] According to invention according to claim 2, in the exhaust emission control device of claim 
1, said laminar-flow means forming is equipped with two or more exhaust air passage installed in 
said direction of a flueway axis, and the cross section of each exhaust air passage is set up so that the 
exhaust air passage of the direction outside of the diameter of a flueway may become small from the 
exhaust air passage by the side of a flueway core. According to invention according to claim 3, in 
claim 1 , the exhaust emission control device which has arranged further the 2nd catalyst support 
which has much minor diameter exhaust air passage on the flueway of said laminar-flow means 
fomiing downstream is offered. 

[0016] According to invention according to claim 4, let the cross section of the exhaust air passage 
of said laminar-flow generation means be a larger area than the exhaust air passage cross section of 
said 2nd catalyst support in the exhaust emission control device of claim 3. According to invention 
according to claim 5, it sets to the exhaust emission control device of claim 3. Said laminar-flow 
means forming It has two or more boards each other arranged in parallel along said direction of a 
flueway axis. Said exhaust air passage of laminar-flow means forming is demarcated with this board, 
and the exhaust emission control device according to claim 3 arranged so that each downstream end 
face of this board may be seen from a flueway axis and it may agree with the exhaust air passage 
wall surface upstream edge of said 2nd catalyst support is offered. 

[0017] According to invention according to claim 6, in the exhaust emission control device of claim 
5, the thickness of the downstream edge of said board is set up so that it may become said the 2nd 
thickness and abbreviation identitas of an exhaust air passage wall surface upstream edge of catalyst 
support. Next, an operation of invention of each above-mentioned claim is explained. In the exhaust 
emission control device of claim 1, since the exhaust stream which flowed out of the catalyst support 
outlet is rectified by the flow which met in the direction of a flueway axis by laminar-flow means 
forming, turbulence of the exhaust stream near a catalyst support outlet is reduced. For this reason, 
deposition of the carbon by the stagnation of the flow near a support outlet is controlled. 
[0018] The laminar- flow means forming of claim 1 has two or more exhaust air passage of the 
direction of a flueway axis, and he is trying for the passage cross section to become small in the 
exhaust emission control device of claim 2 as for the exhaust air passage located in the direction 
outside of the diameter of a flueway. Near the catalyst support outlet, in the direction outside of the 
diameter of a flueway (periphery), since the exhaust air rate of flow falls, it is easy to produce 
deposition of carbon and the stagnation of flow becomes being easy to be generated, but since the 
periphery section set up smaller the exhaust air passage cross-sectional area of laminar-flow means 
forming, the fall of the exhaust air rate of flow in the periphery section is controlled, and it is hard 
coming to generate deposition of carbon in this invention. 

[0019] With the exhaust emission control device of claim 3, since the 2nd catalyst support which has 
minor diameter passage in the laminar- flow means fomiing downstream of claim 1 is arranged, 
exhaust air flows into the 2nd catalyst support in the condition with little turbulence. For this reason, 
in addition to an operation of claim 1, the carbon deposit to the exhaust air passage wall of the 2nd 
catalyst support of the downstream is controlled, and the blinding of the exhaust air passage of the 
2nd catalyst support is prevented. 

[0020] Let the exhaust air passage cross section of the laminar-flow means forming of claim 3 be the 
bigger cross section than the exhaust air passage of the 2nd catalyst support of the downstream in the 
exhaust emission control device of claim 4. For this reason, even when deposition of carbon arises 
on the exhaust air passage wall surface of laminar-flow means forming in addition to an operation of 
claim 3, the lock out by the carbon of the exhaust air passage of laminar-flow means forming is 
prevented. In the exhaust emission control device of claim 5, the outlet side edge of the exhaust air 
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passage wall surface of the laminar- flow means forming of claim 3 is arranged so that it may agree 
in the exhaust air passage wall surface inlet-port side edge section of the 2nd catalyst support. For 
this reason, in ad^tion to an operation of claim 3, it is lost that exhaust air passage opening of the 
2nd catalyst support is covered with the board of laminar-flow means foraiing, and the fall of the 
exhaust air passage gross area of the 2nd catalyst support is prevented. 

[0021] Let down- stream edge thickness of the board which constitutes laminar- flow means fomiing 
in claim 5 be the thickness of the exhaust air passage wall surface upstream edge of the 2nd support, 
and abbreviation identitas in the exhaust emission control device of claim 6. For this reason, in 
addition to an operation of claim 5, a level difference does not arise between the exhaust air passage 
wall surface of laminar-flow means forming, and the exhaust air passage wall surface of the 2nd 
catalyst support, and turbulence of an exhaust stream does not arise. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an accompanying drawing. Drawing 1 is drawing showing the outline configuration of 1 
operation gestalt of the exhaust emission control device of this invention. In drawing 1 , the flueway 
where 1 was connected to an intemal combustion engine's exhaust manifold, casing in which 3 holds 
ttie exhaust air purification catalyst 5, and 7 are the outlet flueways wide opened by atmospheric air 
via the muffler which is not illustrated. 

[0023] With this operation gestalt, the rectifier 10 as laminar-flow means forming is arranged at 
exhaust air purification 5 outlet side in casing 3. With this operation gestalt, a rectifier 10 is fomied 
by two or more straightening vanes 1 1 each other arranged in length and a longitudinal direction in 
parallel, and has two or more exhaust air passage 13 of the shape of a grid surrounded by each 
straightening vane 1 1 . Drawing 2 shows the expanded sectional view of the part enclosed with the 
circle A of drawing 1 . 

[0024] With this operation gestalt, the form catalyst which has the form support made firom 
ceramics, such as cordierite and an alumina, as an exhaust air purification catalyst 5 is used. As 
shown in drawing 3 , the form catalyst 5 is attached in casing 3 wall through the cushioning material 
23 for a buffer and a sealant 25, and the maintenance material 27. Inside the support of the form 
catalyst 5, the cavity (21 shows one of them to drawing 1 ) which was formed of incineration of 
urethane foam etc. and which is mutually [ a large nimiber ] open for fi-ee passage is generated. This 
cavity is fimctioning as minor diameter exhaust air passage of bent a large number which connects 
the inlet-port side edge side and outlet side end face of a catalyst 5. Wash coat layers, such as a 
porous alumina, are formed in the wall surface of a cavity (exhaust air passage) 21, and catalyst 
components, such as Platinimi Pt, Palladium Pd, and Rhodium Rh, are supported by this wash coat 
layer according to sinking in. The exhaust air which flowed into the support of a catalyst 5 from the 
flueway 1 flows the bent exhaust air passage which is formed of a cavity 21, and flows out of 
catalyst 5 outlet side. At this time, in the part which exhaust air passage bends, particles contained 
during exhaust air, such as SOF and carbon, go straight on according to inertia, and collide Avith an 
exhaust air passage wall surface. Since it has adhesiveness, a SOF particle adheres to a passage wall 
surface at the time of the collision with the above-mentioned wall surface, oxidizes and is removed 
by the catalyst component supported by the wall surface. 

[0025] On the other hand, since the carbon particle under exhaust air does not have adhesiveness, 
even if it collides with a wall surface, it hardly adheres, but it passes through the exhaust air passage 
21, repeating the collision with a wall surface, and flows out of outlet side end-face 5a of a catalyst 
5. By the way, near the outlet side end face of a catalyst 5, it will be emitted to the large space in 
casing 3 from the exhaust air passage 21 of a minor diameter, sudden expansion of passage arises, 
and big turbulence produces exhaust air in an exhaust stream. With this operation gestalt, it has 
prevented that the big turbulence of an exhaust stream arises by approaching a catalyst 5 outlet-side 
end face, and arranging a rectifier 10. 

[0026] Before explaining the rectifier 10 of this operation gestalt, a problem in case the rectifier 10 is 
not formed in catalyst 5 outlet side is first explained using drawing 3 . Drawing 3 is the same 
expanded sectional view as drawing 2 which shows the case where the rectifier is not formed in the 
outlet side of a catalyst 5. As shown in drawing 3 , the exhaust air which passes through each 
passage of the form catalyst 5, and flows out of a catalyst 5 outlet-side edge is greatly confiised for 
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sudden expansion of the passage in the case of an outflow, and has the fluctuation velocity 
component of not only the velocity compoment of the mainstream direction (the direction of catalyst 
5 axis) of an exhaust stream but a random direction. Moreover, the mainstream direction rate of 
exhaust air falls rapidly by sudden expansion of passage, and the mainstream rate of an exhaust 
stream is small under fee effect of a casing wall siu-face as it goes to a periphery from a catalyst core 
further. For this reason, as the dotted line showed to dravying 3 , since the eddy of exhaust air arises 
and the stagnation of an exhaust stream arises, the carbon particle imder exhaust air piles up, and it 
becomes easy to deposit on catalyst 5 end face or the wall surface of casing 3 in this part in the field 
28 near the circumference of a catalyst 5 outlet end face. When a time becomes long, the amoimt of 
the carbon deposited on catalyst 5 periphery or casing 3 wall surface increases gradually, comes to 
blockade exhaust air passage 21 outlet after a catalyst from a periphery, and comes to make the 
pressiu'e loss of the exhaust air which passes along a catalyst 5 increase. 
[0027] On the other hand, with this operation gestalt, flie rectifier 10 as shown in dravying2 is 
approached and formed in the catalyst 5 outlet end face. Drawing 4 is the sectional view showing the 
configuration of the rectifier 10 of this operation gestalt which met the IV-IV line of drawing 1 . As 
shown in drawing 4 , the rectifier 10 of this operation gestalt consists of a straightening vane 1 1 
arranged in the shape of a grid in parallel with the direction of casing 3 axis, and it has the exhaust 
air passage 1 3 of the direction of a casing axis demarcated by each straightening vane 1 1 . Moreover, 
spacing of each straightening vane 10 is small as it goes to a periphery from the core of casing 3 
(catalyst 5), and the area of the grid which constitutes each exhaust air passage 13, i.e., the cross 
section of the exhaust air passage 13, is so small that it goes to a periphery from a core. 
[0028] Next, the carbon-deposit depressor effect by having formed the rectifier 10 is explained with 
reference to drav^ng 2 . As shown in drawdng 2 , with this operation gestalt, the exhaust air which 
flowed out of each exhaust air passage 21 of a catalyst 5 flows into the exhaust air passage 13 of a 
rectifier 10 directly, the mainstream direction rate of the exhaust air which flows out of each exhaust 
air passage 21 of a catalyst 5 in the exhaust air passage 13 of a rectifier 10 although the exhaust air 
which flowed into the exhaust air passage 13 produces turbulence while a rate falls by expansion of 
passage — abbreviation — since it is uniform, the stagnation of flow is not produced in each exhaust 
air passage 21. For this reason, deposition of the carbon by the stagnation of flow is controlled. 
Moreover, the exhaust air passage 13 of a rectifier 10 is set up so that it becomes a periphery, and the 
cross section may become small. For this reason, the sharp rate fall of the exhaust air which flowed 
out of the exhaust air passage 21 of a catalyst periphery is controlled, and the stagnation of flow does 
not arise in the exhaust air passage 13 of the periphery of a rectifier 10. 

[0029] Moreover, the exhaust air which flowed out of the exhaust air passage 21 of a catalyst 5 as 
mentioned above has fluctuation velocity components other than the mainstream direction for 
turbulence of flow. For this reason, near [ exhaust air passage 13 inlet port ] each [ of a rectifier 10 ], 
in order that exhaust air may collide with a passage wall surface, it becomes easy to produce 
deposition of carbon. However, since deposition of carbon is distributed and produced on each 
passage 13 wall surface of a rectifier 10, the alimentation of the carbon in each peissage 13 decreases. 
Moreover, since the cross section of the exhaust air passage 13 of a rectifier 10 is comparatively 
large (for example, it becomes one-side the square of about 3-4cm in a core), the exhaust air passage 
13 is not blockaded with deposited carbon. Furthermore, in order to decrease the turbulence of the 
exhaust air which flowed into the exhaust air passage 13 of a rectifier 10 in a short distance after 
passage 13 inflow, it is hard coming to generate the carbon deposit to a wall surface in the passage 
13 except an inlet-port part. 

[0030] As mentioned above, it is possible by forming a rectifier 10 in a catalyst 5 outlet-side end 
face with this operation gestalt to prevent effectively the carbon deposit in a catalyst outlet side end- 
face periphery. Next, other operation gestalten of this invention are explained using drawing 5 . 
Drawing 5 is the same drawing as drawing 1 showing the exhaust emission control device of this 
operation gestalt. Also in this operation gestalt, the same rectifier 10 as drawing 1 is arranged like 
drawing 1 at the form catalyst 5 outlet-side end face in casing 3. However, with this operation 
gestalt, the point that approach the rectifier 10 downstream and the honeycomb catalyst 30 is 
arranged is different from the operation gestalt of drawing 1 . 

[0031] Drawing 6 shows the enlarged section of the part enclosed with the circle B of drawing 5 . 
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Support made from the ceramics, such as cordierite, is being used for a honeycomb catalyst 30, and 
the minor diameter exhaust air passage (eel) 3 1 of the shape of much straight line is formed in the 
direction of an axis in support. The path of the exhaust air passage 21 of a honeycomb catalyst 30 is 
set up quite smaller than the diameter of exhaust air passage of the form catalyst 5, for example, the 
eel of about [ per 1 square inch ] 200 to 400 number is formed. 

[0032] Drawing 7 and drawing 8 are drawings showing the trouble at the time of establishing a 
honeycomb catalyst 30, without minding [ of the form catalyst 5 ] a rectifier 10, and drawing 7 
shows the case where drawing 8 kept a certain amoimt of gap for the case where the direct 
honeycomb catalyst 30 has been arranged so that a form catalyst 5 downstream end face may be 
touched, from the form catalyst 5 downstream end face, and the honeycomb catalyst 30 has been 
arranged. 

[0033] Since the large exhaust stream of the turbulence which flows out of the exhaust air passage 
21 of the form catalyst 5 will flow into the eel 3 1 of the direct honeycomb catalyst 30 like drawing 7 
when a honeycomb catalyst 30 is established in contact with a form catalyst 5 downstream end face, 
near the eel 31 inlet port, the collision with the passage wall surface 32 and exhaust air will arise, 
and as 35 showed to drawing 7 , carbon will accumulate near the inlet port of a eel 31. For this 
reason, the problem which the inlet-port part of a eel 3 1 blockades by deposition of carbon arises. In 
addition, as drawing 2 explained, also when a rectifier 10 is formed, into the exhaust air passage 13 
inlet-port part of a rectifier 10, it becomes easy to produce deposition of carbon, but since the cross- 
sectional area of the exhaust air passage 13 is comparatively large, even if deposition of carbon 
arises, the problem which the exhaust air passage 13 blockades is not produced. On the other hand, 
since the cross-sectional area of a eel 31 is very small, the problem on which a eel also blockades 
deposition of slight carbon produces it. 

[0034] Moreover, also when its distance is kept and the honeycomb catalyst 30 has been arranged 
from the form catalyst 5 like drawing 8 , the same problem arises. In this case, the exhaust air which 
flowed out of the exhaust air passage 21 of the form catalyst 5 arrives at the eel inlet port of a 
honeycomb catalyst 30 in the condition of having been confused sharply because of sudden 
expansion of passage. Since turbulence is ftirther amplified in case this exhaust air flows into a eel 
31, the deposition 35 of about 31 -eel carbon will increase fiirther compared with drawing 7 R> 7. 
[0035] On the other hand, with this operation gestalt, in order that turbulence may decrease the 
exhaust air which flowed out of the form catalyst 5 in case it passes through the exhaust air passage 
13 of a rectifier 10 as shown in drawing 6 , the exhaust air which reaches a honeycomb catalyst 30 is 
in the condition with very little turbulence. For this reason, also in case it flows into the eel 31 of a 
honeycomb catalyst 30, big turbulence does not arise but the carbon deposit in a eel 31 inlet-port part 
is controlled. 

[0036] In addition, with this operation gestalt, the effectiveness that the amoimt of the sulfate (S03) 
generated by the honeycomb catalyst 30 decreases is acquired in this way by having formed the 
rectifier 10 between the form catalyst 5 and the honeycomb catalyst 30. S02 generally produced in 
an intemal combustion engine's exhaust air by combustion of the sulfiir component contained in a 
fuel It is contained. This S02 It oxidizes with a catalyst and is S03. It generates. S03 Since it is 
detected as an exhaust air particle, it is S03. When there are many amounts of generation, there is a 
problem on which the exhaust air particle emitted to atmospheric air increases. Moreover, S03 It is 
known that the amoimt of generation will increase, so that an exhaust-gas temperature becomes high. 

[0037] With this operation gestalt, the rectifier 10 is formed between the form catalyst 5 and the 
honeycomb catalyst 30, and in case exhaust air passes through the exhaust air passage 13 of a 
rectifier 10, it contacts a straightening vane 1 1 and is cooled. That is, wdth this operation gestalt, each 
straightening vane 1 1 which demarcates the passage 13 of a rectifier 10 has also achieved the 
fimction as a condensator which takes the heat of exhaust air and radiates heat from casing 3 to 
atmospheric air. For this reason, the exhaust-gas temperature which flows into a honeycomb catalyst 
30 falls compared with the case where a rectifier 30 is not formed, and is S03 in a honeycomb 
catalyst 30. An yield is reduced. 

[0038] In addition, as shown in drawing 6 , it is necessary to set up as greatly as possible the cross 
section of the exhaust air passage of a rectifier 10 in the range which does not lose the damping 
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effect [ exhaust stream ] of turbulence. As mentioned above, since it is easy to produce deposition of 
carbon into the exhaust air passage 13 inlet-port part of a rectifier 10, when the cross section of the 
exhaust air passage 13 is small, it is because lock out of the passage 13 by deposition of carbon may 
arise like the case where the honeycomb catalyst 30 has been directly arranged to the form catalyst 5 
downstream (supposing it is the same as that of the cross section of a eel 31). 
[0039] Moreover, as shown in drawing 6 , as for the downstream edge of each straightening vane 1 1 
of a rectifier 10, it is desirable to arrange in the location which agrees seen fi-om the upstream end 
face and the exhaust air mainstream direction of the wall surface 32 which separates each eel 3 1 of a 
honeycomb catalyst 30. Since it is lost that eel 3 1 inlet port of a honeycomb catalyst 30 is plugged up 
with a straightening vane 1 1 by making in agreement cell wall side 32 end face and the downstream 
edge of each straightening vane 1 1, it becomes possible to suppress low the exhaust-gas-pressure 
loss which passes along a honeycomb catalyst 30. 

[0040] Moreover, as shown in drawing 6 in this case, as for the thickness of a straightening vane 11, 
it is desirable to consider as the thickness of the wall surface 32 which separates a eel 3 1, and 
abbreviation identitas. When the difference of cell wall side thickness and the thickness of a 
straightening vane 1 1 is large, as shown, for example in drawing 9 , a level difference will arise 
between a straightening vane 1 1 and eel 31 wall surface. Thus, if a level difference arises, since the 
eddy of an exhaust stream will occur in a level difference part and it will become easy to produce 
stagnation 36, it is to become easy to produce deposition of carbon into a stagnation part. 
[0041] In addition, although each above-mentioned operation gestalt explains to the downstream of 
the form catalyst 5 taking the case of the case where the rectifier 10 has been arranged, the same 
problem may arise with the catalyst using the support which has the exhaust air passage of a minor 
diameter besides a form catalyst. For this reason, in each above-mentioned operation gestalt, this 
invention can be applied, also when the catalyst support which changes into the form catalyst 5 and 
has other minor diameter exhaust air passage, such as a honeycomb catalyst, has been arranged. 
[0042] 

[Effect of the Invention] When using the catalyst which has the support equipped with the exhaust 
air passage of a minor diameter for purification of combustion exhaust air according to invention 
given in each claim, the common effectiveness of becoming possible about the exhaust air passage of 
support blockading by deposition of carbon to prevent effectively is done so. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not; responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 6] 
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[Translation done.] 
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